Introduction
The importance of facial expression in social interaction is well documented; it serves to communicate emotion, initiate and regulate the dynamics of conversation, develop rapport, and build social connectedness (Ekman 1986; Tickle-Degnen 2006) . There is, however, little research on the consequences of impoverished facial expression. The face is often regarded as the most salient social communication channel, though we use it with other expressive channels, including the body and voice (Noller 1985) . Examining the challenges experienced by people with facial paralysis or palsy not only highlights the importance of facial expression but, crucially, reveals something of the role of the rest of the body in emotional experience, communication, and interaction. This chapter describes the psychological and communicative consequences of facial paralysis, both for people with facial paralysis and for those interacting with them, and ways to facilitate interaction between the two.
Types of facial paralysis
Facial paralysis is a relatively common disorder with a variety of causes. Bleicher et al. (1996) estimated the incidence of facial paralysis to be 50 cases per 100,000. Facial paralysis can be congenital or acquired, unilateral or bilateral, and complete or incomplete.
Acquired facial paralysis can result from a variety of causes, including idiopathic Bell's palsy, Guillain-Barre Syndrome, Sarcoid, Lyme disease, stroke, and damage to the facial nerve from neoplasms or trauma. Bell's palsy is the most common cause of facial paralysis, affecting 25 people per 100,000 annually (Bleicher et al. 1996) . It is usually unilateral and temporary, typically resolving completely within six weeks, though approximately 16% of Bell's palsy cases do not recover or recover incompletely (Peitersen 1992) . In some cases, partial recovery is accompanied by synkinesis, an erroneous reinnervation of facial muscles, resulting in abnormal facial movements, e.g. eyelid closure with smiling, as well as facial tightness and pain.
Congenital facial paralysis may result from birth trauma (e.g. from forceps delivery) or prenatal maldevelopments (e.g. Möbius Syndrome or Hemifacial Microsomia). Estimates for the occurrence of congenital facial paralysis vary widely from 2 to 8 per 1,000 births per year (Hughes et al. 1999) . Birth trauma is the most common cause of congenital facial paralysis, with 2 per 1000 births (Falco and Eriksson 1990) . Möbius Syndrome is a congenital, non-progressive condition characterized by the underdevelopment of the 6th and 7th cranial nerves, resulting in facial paralysis which is most often severe and bilateral, and by impaired lateral movement of the eyes (Briegel 2006; Möbius 1888) . It is properly considered a sequence rather than a syndrome, since people may have a wide variety of associated symptoms such as micrognathia and limb and chest wall malformations (Briegel 2006) . It is a very rare condition, occurring in 2 births per Parkinson's disease classically involves impaired movement initiation, rigidity, tremors, and postural instability (Birkmayer and Hornykiewicz 1961) . It affects 17 per 100,000 people per year (Twelves, Perkins, and Counsell 2003 
Physical consequences of facial paralysis
Facial paralysis results in difficulties in physical functioning. During the first few weeks or months after birth, babies with facial paralysis experience feeding problems due to difficulty in sucking and swallowing (Verzijl et al. 2003) . Individuals with facial paralysis may experience dry eyes due to insufficient eyelid closure; drooling saliva or food while eating; and problems with the articulation of labial sounds (Sjögreen, Andersson-Norinder, and Jacobsson 2001) , which often results in flaccid dysarthria, a speech disorder found in 20 out of 22 cases of Möbius Syndrome in one study (Meyerson and Foushee 1978) . To compensate, labial sounds are often replaced by similar sounds produced by the tongue placement behind, against, or in between, the frontal teeth (Sjögreen, Andersson-Norinder, and Jacobsson 2001) . Most children with facial paralysis experience delayed speech development, but, as Meyerson and Foushee (1978) noted, people with facial paralysis usually develop understandable speech with these compensations.
Experiences of people living with facial paralysis
Qualitative research on facial paralysis provides a rich background about the experiences of people with facial paralysis. In their book on living without facial expression, Cole and Spalding (2008) faith, humor, sense of self, special skills, determination, and networking, a similar list to that of most people. Participants reported using eye contact to signal confidence and using gestures, vocal prosody, and verbal disclosure to communicate emotion. They reported that their friends and family were able to see the person behind the paralysis and recognize their emotions without difficulty; people can learn to focus on channels other than the face when interacting with people with facial paralysis.
Bogart, Tickle-Degnen, and Joffe (2012) conducted a focus group with 12 adults with Möbius
Syndrome. Participants felt their social interactions were mostly positive but reported negative experiences resulting from social stigma and people misunderstanding their facial expressions or speech. Five factors influencing their social interaction experiences were resilience/sensitivity, social engagement/disengagement, social support/stigma, being understood/misunderstood, and public awareness/lack of awareness of Möbius Syndrome. Participants reported using compensatory expressive strategies including the voice to convey emotion, gestures, touch to create personal closeness, clothing to express personality, and humor. Möbius Syndrome is a particularly stigmatizing disability because it involves an inexpressive face, giving the person the appearance of a lack of emotion or intelligence, leading to hesitancy in initiating interaction. Darwin ([1872] 1998) theorized that facial expression of emotion evolved in animals and humans due to its adaptive signalling value. A large body of research now suggests the existence of universal facial expressions of emotion (e.g. anger, contempt, disgust, fear, happiness, sadness, and surprise) produced and recognized across nearly all cultures (Ekman, Sorenson, and Friesen 1969) . Consequently, facial paralysis leaves individuals unable to communicate using one of the only universal languages (Ekman 1986 ).
Emotional consequences of facial paralysis

Facial feedback hypothesis
The facial feedback hypothesis contends that facial expression is necessary or sufficient to experience emotion (Izard 1971; Tomkins 1962 Tomkins , 1963 . Several studies have suggested that facial expression is sufficient to generate or modulate emotional experience. In a classic study of this hypothesis, participants held pens in their mouths in a way that either inhibited or facilitated smiling (Strack, Martin, and Stepper 1988) . When they read comic cartoons, the people whose smiles were facilitated found the cartoons funnier than those whose smiles were inhibited. In another study, people receiving facial Botox injections (resulting in temporary partial facial paralysis), viewed emotionally evocative video clips and rated their emotional reaction (Davis et al. 2010 ). Relative to controls, participants who received Botox did not differ in their emotional reaction to strongly negative or positive videos but showed a decrease in their emotional reaction to mildly positive stimuli. The authors concluded that facial feedback may subtly modulate emotional experience. There has been less support for the strong version of the hypothesis, which suggests that facial expression is necessary to feel emotion. Levenson and Ekman (in preparation) presented emotionally evocative videos to 10 individuals with Möbius Syndrome, and measured their physiologic responses (e.g. galvanic skin response and heart rate) and selfreported emotional experience. Participants with Möbius Syndrome showed a normal pattern of physiological responses to the emotional stimuli and a normal intensity of emotion experience compared to controls. This study provides evidence that, for people with Möbius Syndrome, facial feedback is not necessary to experience emotion. People with congenital facial paralysis may have adapted to retain intact emotional experience without facial movement in ways that those with temporary loss of movement have not.
Expressive mimicry
People naturally and automatically mimic each other's facial expressions, body movements, and vocal attributes (Chartrand and Bargh 1999) . According to one theory, the reverse simulation model of embodiment, people recognize facial expressions by implicitly mimicking observed expressions, in turn generating the corresponding emotional experience in the observer (Goldman and Sripada 2005) . Researchers have attempted to inhibit participants' facial movement (e.g. by having participants hold pens in their mouths) and found that this reduced their emotion recognition ability (Neidenthal et al. 2001; Oberman and Ramachandran 2007) .
However, these manipulations were potentially distracting, and studying people with facial paralysis seems a better test of this theory. Calder et al. (2000) studied 3 individuals with Möbius
Syndrome and found they exhibited normal ability on a facial expression recognition task. In a more challenging task involving recognition of morphed expressions, one individual showed impairments. In a larger follow-up study, Bogart and Matsumoto (2010a) examined the ability of 37 people with Möbius Syndrome to recognize facial expressions compared to 37 age and gender matched controls. People with Möbius Syndrome did not differ from the control group or normative data in emotion recognition accuracy. Among people with Möbius Syndrome, facial mimicry is not necessary for facial expression recognition. The difference in findings between the Möbius Syndrome studies and the artificially inhibited movement studies may reflect the potentially distracting manipulations used in the artificial studies, but it is also possible that people with Möbius Syndrome are able to perform normally because they have adapted to their condition. It would be interesting to compare the emotion experience and recognition abilities of people with congenital and acquired facial paralysis, but to our knowledge, there has only been one study of emotion in acquired facial paralysis (Keillor et al. 2002) . No evidence for reduced emotional experience or facial expression recognition ability was found.
Mimicry is crucial for empathy; it helps people to understand another's emotions, and it communicates that understanding. Embodiment theories propose that facial feedback from mimicry of others' expressions generates emotion in the mimicker, resulting in emotional convergence (Goldman and Sripada 2005) . As Merleau-Ponty (1964) suggested, "I live in the facial expression of the other, as I feel him living in mine." This raises the possibility that empathy may be a challenge for people with facial paralysis to receive, convey, or experience, for reasons including stigmatization of facial difference, difficulty communicating emotion, and a possible difficulty recognizing and embodying others' emotions (Cole 2001) . We suggest here that the primary breakdown of empathy for those with facial paralysis is the inability of others to recognize the facial expressions of people with facial paralysis. The research described above provides evidence that people with facial paralysis have normal emotional experience and emotion recognition ability. People with facial paralysis are able to feel empathy, but, without facial expression, they will not appear empathetic. Furthermore, it may be difficult for others to feel empathetic towards someone with facial paralysis, since there is no facial expression for them to mimic. In this way, facial paralysis can be a source of a major emotional disconnect.
Channels of expression
Although facial expression plays an important role in emotion and social interaction, people also use other expressive channels to communicate (Noller 1985) , including the body (e.g.
gestures, posture, proximity) and the voice (e.g. prosody, language). Usually, these channels play a supporting role to the face in expression; however, for people with facial paralysis, these may become their primary modes of expression, their compensatory expressive channels. Some people compensate for their facial paralysis by increasing their use of these channels (Bogart, Tickle-Degnen, and Ambady 2012) . In fact, Cole and Spalding (2008) suggested that since people with Möbius Syndrome are unable to develop emotional embodiment through the face, they may compensate by "bootstrapping" their emotional embodiment with compensatory expression through gesture and voice.
Psychological consequences of facial paralysis
A paralyzed face is a disfigured face, both in motion and at rest. Facial paralysis results not only in an absence of appropriate facial expression but also in loss of muscle tone and wrinkling.
Often, in acquired facial paralysis, the face may be asymmetrical, with expression evident on only one side of the face. The smile of a person with unilateral facial paralysis is often not recognizable as a smile, rather it may resemble a sneer, and to reduce this, people may try to decrease their facial movement. Due to a lack of muscle tone, the face may sag, especially around the eyes and the mouth, giving the appearance of sadness when, ironically, no expression exists.
Facial disfigurement is one of the most stigmatizing of disabilities (Macgregor 1990 ); studies of those with acquired or congenital disfiguring conditions have found unusually high rates of depression and anxiety (Rumsey et al. 2004 ).
Those with congenital facial paralysis have lived their entire lives without facial expression; in contrast, people with acquired facial paralysis must relearn to communicate without their face and adjust to others' changed reactions to them. Therefore, it is possible that people with congenital facial paralysis may be better adapted than people with acquired facial paralysis. There is a dearth of research on the psychological consequences of facial paralysis. Most studies have been small and have included people with a variety of types of facial paralysis. As acquired facial paralysis is far more common than congenital, research has been dominated by the former.
Studies of acquired facial paralysis
People with acquired facial paralysis have high levels of psychological distress such as anxiety and depression (Neely and Neufeld 1996; VanSwearingen and Brach 1996; VanSwearingen et al. 1998 ; VanSwearingen, Cohn, and Bajaj-Luthra 1999). VanSwearingen, Cohn, and Bajaj-Luthra (1999) found that a specific impairment in smiling in people with facial paralysis predicted depression, even when controlling for overall impairment and disability. It is unclear whether the relationship between impairment of smiling and depression resulted from an endogenous cause (i.e. a lack of facial feedback) or an exogenous cause (i.e. lack of positive social feedback from others). Parents reported frequent social problems (12.9 % vs. 2 % in the normative sample) especially among adolescents (25%) compared with children (5.3 %). However, the self-rated social problems of children with Möbius Syndrome were more positive than their caregivers' ratings (Briegel in press).
Studies of congenital facial paralysis
Interpreting these findings
In both studies examining social functioning in Möbius Syndrome, difficulties were found (Bogart and Matsumoto 2010b; . But while Briegel's (2007) study showed a non-significant trend towards increased depression compared to normative data, Bogart and Matsumoto (2010b) found no differences between people with Möbius and a matched control group or normative data. These different results may reflect several factors, for example, differences in measures, culture, sample size, and caregiver vs self-report. Bogart and
Matsumoto's (2010b) study was conducted with an American sample, while Briegel's study was conducted with a German one. There are cultural differences in the stigma ascribed to disability and visible difference (Yang et al. 2007) , and this may affect the adjustment of an individual living in that culture. Bogart's study was also larger sample size, and had a more robust design due to the inclusion of a matched-control group.
The range of adjustment found in the studies described show that reactions to facial paralysis vary widely: some people have problems such as depression and anxiety, while others are quite resilient. Future research should examine further the sources of resilience in facial paralysis and consider ways of assisting those with problems in this area.
Expressive behavior of people with facial paralysis
Though social functioning problems seem common among people with congenital and acquired facial paralysis (Bogart and Matsumoto 2010b; , they may adapt by using compensatory expressivity. In the first behavioral study of facial paralysis, Bogart, TickleDegnen, and Ambady (2012) examined whether people with congenital facial paralysis, who have been adapting to facial paralysis their entire lives, display more compensatory expressivity compared to those with acquired facial paralysis (onset averaging 12 years prior). People with facial paralysis were videotaped while interviewed about emotional events in their lives. During standardized points in the interview, their emotional language was analyzed using the Linguistic Inquiry Word Count (Pennebaker, Booth, and Francis 2007) and their nonverbal expressivity was rated by trained coders. As hypothesized, people with congenital facial paralysis were more expressive in their bodies, voices, and emotional language. Indeed, during his interview, a man with Möbius Syndrome reported using compensatory expression: "The tone, the volume, the rate, the timbre of the voice, and body language, I use to supplement in ways that my face can't provide […] I have a whole repertoire of laughs that I use to respond to different situations."
Social perception of people with impoverished facial expression
It is important to consider the way others perceive people with facial paralysis, as this is one of the main determinants of their social functioning. In everyday life, people form first impressions about others' interpersonal attributes quickly and automatically (Ambady and Rosenthal 1992) .
When participants are shown short episodes of behavioral information, e.g. a short video, a "thin slice", they can make accurate judgments about a person's emotions, personality, competence, and many other social outcomes (Ambady and Rosenthal 1992) . People rely heavily on the face when forming these impressions, so when the signal quality of the face is poor due to facial People with facial paralysis, unlike people with Parkinson's disease, can compensate for their lack of facial expression with their bodies and voices. Bogart, Tickle-Degnen, and Ambady (2014) found that perceivers rated people with facial paralysis who used a high amount of compensatory expression more positively than those who used less, regardless of the severity of their facial paralysis. So, these behaviors can improve the accuracy of perceivers' impressions and reduce misunderstandings. Additionally, this suggests that perceivers integrate emotional information from various channels (e.g. face, body, voice) in a holistic manner, rather than focusing on only the face. Ghabrial et al. 1998; Verzijl, Padberg, and Zwarts 2005) and 75% (Briegel 2006) . In spite of this large range, intellectual disability is usually estimated to occur in about 10-15 % of individuals with Möbius Syndrome (Kuklik 2000; Johansson et al. 2001) . In many studies, especially earlier ones, conclusions have not been based on standardized intelligence tests whilst in others heterogeneous and non-equivalent tests have been used. Both Verzijl, Padberg, and Zwarts (2005) and , who found a 0-9 % incidence of intellectual disability, pointed out that intelligence tests which are less dependent on time constraints should be preferred for subjects with Möbius Syndrome; otherwise neurological and physical disabilities could cause falsely low results.
Misdiagnosing people with impoverished facial expression
Similarly, researchers have found rates of autism in Möbius Syndrome ranging widely from 0 % to 29% (Bandim et al. 2003; Gillberg and Steffenburg 1989; Johansson et al. 2001; Verzijl et al. 2003) . There are several possible explanations for the wide range of reported incidence. Generally, diagnosing autistic disorders in Möbius patients is very challenging. Möbius Syndrome can impose social interaction difficulties which may be mistaken for symptoms of autism, including impaired facial expression, eye-to-eye gaze, difficulty in developing peer relationships, and lack of social or emotional reciprocity. Other diagnostic difficulties result from developmental delays, especially speech and language delays, and -most of all -concomitant intellectual disability. Of the three major categories of diagnostic criteria for autism according to the Diagnostic and Statistical Manual of Mental Disorders (American Psychiatric Association 2000), (impairment in social interaction, delayed speech, and restricted repetitive stereotyped behaviour), the first two might, at least in part, be accounted for by the physical symptoms of Möbius Syndrome. Therefore, the younger the patient, the more difficult it is to make a diagnosis of autism spectrum disorder (Briegel 2006) . Additionally, there are methodological problems in several studies: lack of information about diagnostic instruments used (Verzijl et al. 2003) and, most of all, overrepresentation of intellectual disability (Bandim et al. 2003; Briegel 2006; Gillberg and Steffenburg 1989) . In the most recent and methodologically best study, with 22 participants aged 6-16 years, who all underwent a physical and psychological examination, none of the participants fulfilled diagnostic criteria of autism spectrum disorder on a clinical consensus conference, indicating that Möbius Syndrome is less frequently associated with autism spectrum disorder than formerly thought . Throughout 6 studies worldwide with a total of 132 Möbius patients included, there has been a secured diagnosis of autism spectrum disorder in 18 patients, and 17 of 18 had intellectual disabilities. Therefore, Briegel (2006) concluded that only one association could undoubtedly be shown: the association of autism with intellectual disability which is already well known.
Cole ( We caution readers to avoid the tendency to view people with impoverished facial expression as having psychological disorders. When diagnosing individuals, clinicians and researchers should rely on information other than the face such as the body and voice (in facial paralysis) and the content of the persons' speech. Caution should be used when diagnosing young children with facial paralysis with these conditions. Because of the symptoms associated with facial paralysis, they should be allowed more time to reach developmental milestones.
Facilitating social interaction with facial paralysis
We have shown that though there are serious social consequences of facial paralysis, people can compensate for their lack of facial expression, and people interacting with those with facial paralysis can look beyond the face to perceive expression holistically. Social functioning can be facilitated by encouraging those with facial paralysis to use compensatory expression, particularly children who may not have developed these adaptations yet or people who have recently acquired facial paralysis, and by training social perceivers to focus on these expressive channels. Parkinson's disease were more positive. Such training may be particularly useful for family members, teachers, and healthcare practitioners of people with these conditions.
Conclusions
Throughout this chapter, we have presented evidence suggesting that the primary barrier to social functioning with facial paralysis is others' difficulty recognizing the expressions of people with facial paralysis and the stigma associated with the condition. Some people with facial paralysis may need help to develop ways of managing other's responses to them, whilst those who interact with people with facial paralysis need to tune into those other clues. Greater public awareness about facial paralysis may help reduce stigma and peoples' hesitancy to interact with them. More broadly, this chapter has highlighted the importance of the face for emotional communication, empathy, and social connectedness while demonstrating the role of the whole body in communication and social perception.
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